MATH 233 MIDTERM EXAM 2 Mj

This exam consists of 12 multiple choice {machine-graded) problems, worth 5 points each {for a total of
60 points), and 2 pages of written (hand-graded) problems, worth a total of 40 points. No 3%5 cards or
calculators are allowed.

PART I: MULTIPLE CHOICE PROBLIEMS

You will need a pencil to mark your card. If you do not have one, please ask yvour proctor. Write your ID
number (not your SS number) on the six blank lines on the top of your answer card, using one blank for each
digit. Shade in the corresponding boxes below. Also print your name at the top of your card.

(1) If your Prius XLVII spaceship had velocity vector #{#} = (4, 3cost, 3sint) from ¢ = 0 to { = 7, com-
pute the length of the arc along which vou traveled.
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(2) To reparametrize 7(t) = (e*sint, e cost, €') by arclength from t = 0, you must replace t by t(s} =
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0,0,1), 4(0) = (1,170}, and (0} = (0, 1,0}.
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(4) Let 7(t) = (1 + % 34 \/W £ %). What is the radius of the osculatmg circle at #{1/2)?
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(5) With 7{t} as in problem (4}, which is an equation of the osculating plane at ¢ = /27
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(6} A bee was flying along a helical path H{t) = {(cost,sint, 1(51‘{2&(%@&?@@(& V}ln feet). At t =12, it had a

. heart attack and died instantly. Where did it land {that is,ﬁllt'";i;’fiéﬂm"ylcﬁéﬁg)%?&[ int: reset t = 0 when

the bee dies, and use the acceleration due to gravity g = 32 ft /sec” ] / )
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(8) Use the linear approximation to f(z,y) = z%/y at (1,1) to approximate 0.992/1.01.
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Woa toiy = {+ 2(-0.0) — (0.0} = .93
(9) Which is an equation of the plane tangent to the surface z + ze™% = y%e® + 2 at (1, ~1,2)?
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(10) With f(z,y) = ¥*Inz, find the slope of the graph of z = f(x,y) in the direction ¥ = {—1,1), “over”
the point p = (1,2).
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(11} With f (m y) as in problem (10}, the direction of steepest slope of the graph at (1,2) makes what
~assmpdesdoaiEEr angle with the vector (1,0)7
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(12) Determine the dimensions of a rectangular box without a lid, of volume 4 m?®, which minimize the
surface area (hence material used). What is the height?
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MATH 233 MibTeErM ExaM 2
Parrt II: HAND-GRADED PROBLEMS

This part has two pages. Show all the work you want graded for each problem in the space provided. Please

print your name at the top of each page.

(1) {15 points| Find all critical points of f(z,7) = 2% + y* — 6xy on the zy-plane. Use the second-partials
test to decide whether each point gives a local maximum, minimum, or saddle point.
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(2) 5 points] BT = f{z,y, z,w), and z, y, z, w are each functions of s and ¢, write a chain rule for 8T/ 9s.

Draw a diagram if you like.
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{3} [10 points] Compute (or show does not exist): lim ).
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{4} |6 points] Sket(,h (agmthemgraph-of=frgm=T=52" (@) a rough contour map (level curves) for
f/(/f}y = z% 4y, and [b) the largest set on which f{z,y) = In{l — 2% - 3*) is continuous.
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(5) [4 points] I want a function flx,y) with f,(x,y) = cos(z) — sin{y) and f,(z,vy) = cos{y) + sin{x), but
I'ma having trouble finding one. What gives? T po WM - Yoro Lo
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